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.._: Numberof Packs Cells F_i].ed*
_.?'

- Since.Last Totsl To
2 l,r.e C, :- ":.,,"FE" q " " _ ....

7j. i> ,_*-

Y:_ :'. r:.2:.....
_.'_-_- _ _._:,

_i":/!.'AI. "2 :: "

De/co 4.) a.p_.

TOTAL

• t

0 : k

........... :::-:-.......L "__.'7__ _ _u--pc_atur .... ,

.... (,_) o ° c.

: " ° c.

. - .......... ( _ __-__ _. _

':' '_' _._.i ,_c + 0o
.." _._,.;.. ,__!_, :. ., ., . 0.0 3 volts per cell at C

>: :¢$"_)<_-$i;9-_-. 0.0-3 volta .per cell at 25" C.

.o _.

:4,-.
...." (3) De__th c: :)isznarge:

* A_I_, failure analysis results are cumulative. Total pack fail:_es are

_ ............ _ +_,?gb _o. nart_a/ D_ck failures on pages 40 through

53 .... -i

".a.._,l__R_ra$ uyc_ing Program:

,' :,:£ =--,:

m- __ :,ercent an@ 2: pereenb _% 2.

R. --.... _ ..... _ and 4.3 =_",' p< u% L. 2

]-:erecnt an i %" }:ereeLt :<< e. .-j.

• :' . +-:;'.'!I" O_[::LS:

i. t_ percent at 2::/' C and %)': C.

m_



fa) 90 minutes--30-minute discharge and 60-minute charge.

(b) 3 ho_rs--30-minute discharge and 150-m_nute charge.

(c) 24 hours--l-hour discharge and 23-h_ar ehar2_.

b. Nimbus Packs :

(i) /_mbient T_mperature:

(a) 0° C.

(b) 25° c.

.. (c) 4o'.c.

" " ti_) Voltage.ilmit per pmak on @harge:
at eamh_ _rat_e

- ; (a) i5 percent and 25 percent at 0° C.

1.49 ± 0.03 volts per eel].

(b) 2_:,percent and 40 percent at 25 ° C.

(e) IT parcent a_d 25 percent a_ 40 ° C.

_ ._"._TT__ _-minu_e_--30-minute d_s_h_ ge and (:_O-m!nute charge.

c. _ Silver-Cadmium Paaks:
........ _ _:., ,_,_:

(a) 90-minute orbit:

(Z --'Dfl u (_

2 O U.

_._,, _:_-ho_c orbit:



(2) Voltage limits per 1_aek on @1_u_:

• ; Y .... _-J- , _ oru± _"

m
J

2

f-_ -, ! 0.0_ _* ,.

l.L:) 0.03 volts r_er cell _:_; -2) ;.

5q + 0.03 volts _er cell at -'_''_'

(_'_ :Li;-! c_r orbits:

9_.° _ :Ln_ ]'- ) '_ _, _ _.

dl

*- ,) * '_-,-0::,_o vo.".-,r:. >,.'r : :.L : -. -, ,7)': '_

(3 :eTth o'" :?,isch,'.rge:

(b) 24-hour orbit:

(1) 20 percent and 50 Ix_raemt at 0° C.

(2) 20 percent at 2 _-, C.

(n) _' , ..... 2 4- *" " " 1'-. O-m__nu ,e--30-m.nu_,e disehmrge anL{; .>_,-.:; {n .... e ehar_-e.

Silver-Zinc Pae_m :

(i) Ambient Temperature: 25° C.

(2 _, "" _ ............... c:--

::-:,::_ :' :ifS:_;-%U,.:e=

f.%' :-:,- ::.. < ....... :

• :'":._'2",_,.la,; ,_ _ . , :" _,.

,_ ; _t 7 . , 52Cb:



e. Third Electro@e Pc@ks (Gulton)!

(i) ._mbient Temperatures:

(a) o° c.

(b)2_ C.

(c) 4o° c.

(2) Voltage limits per pack on charge: None. Limit is controlled

by the third electrode voltage:

(a) 150 milllvolts at 0° C.

(c) 300 millivolts at 40 ° C.

(3) Depth of Di,chargm.

(a) 25 percent and 40 p_nt at 0° C.

(b) 25 percent and 40 percent at 25" C.

(c) 15 percent and 25 percent at 40 ° C.

(4) Orbit T_ne: 90 minutes_SO-mimute discharge and 60-minute charge.

f. Third E!ectr_e Paek_ (Gemeral Electric):

(i) Ambient Temperaturem:

(a) o° c.

(b) 25° _.

(c) _o° c.

(2) Voltage limit per pack on charge: None. Limit _s controlled

by the third electrode voltage; 400 miliivolts at all temperatures.

(3 _ ",_,"'.'-, c_f f;l_harg_.

(a) 25 percent and 40 percent at 0° C.

(b) 2_ ?ercent and 40 percent at 2_ _' 3.

(c) 15 percent and 25 percent at _) 3.

(4) ('flit T_me: 90 minutes--'O-minute disch_r_e a:_'dcO-mlnute charge.



g. Stabistor Pack8:

(i) _mblent Temperatures:

(b) o<>c.

(c) <>c.

Q ) q-,x _ •

(2), Vo_a_i_e_ ]i.mits per pack on charge: None. :,ab_s_o__'__ _ * _ controls

cell voltage.

• pe_cen_ and 40 percent at -20" C

(b) 25 percent and 40 percent at 0° C.

(c) 25 percent and 40 p_ent at 25" C.

(d_• i _ percent and 25_ percent at 40 ° C.

L _< _,_...._ Time: 9( minutes--30-minute disci_s_-je auJ 60-m_nute charge.

h. Couiometer l_,cks :

(1) Ambient h_mwperature: _ _.

(2) Voltage limit per pack on mharge: None. Coulometer controls

cell voltage.

(3) Depth of Discharge:

(_<) > ,, percent for 5 cells (Sonotone _.h.]--:ou!ometer Luilt

by Goddard _:_c,',.. ]:'light Zenter.

; ,_,_ 'i) i_,rcent for i0 cells (Oulton ........ ,.(,_,],-_m,_* ..... bui]_t

by Ceneral : _]ect<" c.

\ ....

i. Z_.'fe_ 7,"clinj Packs:*

(2") Vc, I ...... _ -'_..... r_er pac],: <,_n char4e: "' -'

partia!ly _]- sc;,ar ed s-Or:__te.



7

(3) Depth of Discharge: 40 percent at 2_" C.

(4) LrLit f__me: 90 minutes--30-minute discharce ,_nd (:/)-minute char_:_e.

* "_Lis t_pe c_t cycling starts with the cells in a complete!5 iis-

charged condition. Each cycle consists of a charge of 60 percent of the

cell's rated cap_city followed by a discharge of 40 percent of the cell's

rated c_p_city. U'oon completion of each fi*__th cycle, the cells _re dis-

charged "_b=-ough a resistor for 90 minutes to retu__r, t_e cells to the

comt)letely d_schar_ed condition for the start of t.,e ......_, sequence of i'five

cycles, in this m_,nner, the celis operate below the I .)) percent ch_=-ged

state much off tl-e =free thereby preventin_ overche_iing and b_:ildup of

excessive gas press_re.

a. Unlit n=r__! operation, cc_p!ete data is scheduled to be recorded

ever:;_ 32 cjc!es _,n t%e 9G-minute and 3-hour packs. On the 24-hotu" packs,

complete data is taken every eight cycles.

b. The attached data sheets give end of discharge and end of charge

voltage readings for each cell on each cycle recorded.

4. _s_c't 5 Tests:

a. P_='ore rSc!-'ng. each pack was given ,_capaci=y t:st _% its r,_spcc-

_e cvc!1_,_: _emT_erat _re. This check consisted of _ e:iO c':_rg,_ for I_

hours _o_lc'.7_J__ . =-o_-,._"_..........,___ba_,__ to ]_.__volt r_-;r_cell r_.er_e_ . _-^...._e _

e_cL {q..,, {i._, cf _=,__ii_-, each pack was d!scharge,_ ln!_e,_" _- _-*,,,._.._.. _;_er the

end oi" one re{_l,_r cycle charge period, _t the c,2 rate to i.u" volt _¢r

cell average. The pack was then recharged at _kie c i0 rate for -C -_ours

and discharged at the c/2 rate to 1.0 volt per cell average. The pack was

then recharged at the c/lO rate for 48 hours, voltage limited to the cycle

limits. Data of capacity tests is tabulated on pages q3 through 61.
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M)_Y PROGRESS REPORT THROUGH 31 J;C_UARY 1966

LIFE CYCLE TESTS

!Uc[:,

{

C__c,rsF...- t,O<,

I. Stature o Cycling Program: The cycling program has included cells

from the following manufacturers: General Electric Company (G.E.)3

Gould-Nat tonal Batterles, Ina. (Gould), Sonotone Corporation (Sonotone),

Yard_uey Electric Corporation (Yar_uey), Gulton Industries, Inc. (Gulton)

and _%1_co-nemy_ (Delco)

i
il

%

TCTAL NU]C_ER OF PArSeS IN PROGRAM: 163

Total _T,_•,umb_r of Packs

Cycled

To Date Cycling Failed

Cells Failed*

Since Last Total To

Report Date

-NICKEL CADM_TM (IO-ce!! packs)

G.E. 3.0 a.h. 12

Gould 3-5 a.h. 12

Sonotone 5.0 a.h. 12

Gulton 6.0 a.h. 12

2_'.'A2 48

4

4

7
2

17

8 2 52
8 0 60

< 1 42/

!0 i 66

3z 4 s2o

........ '_ , p-_C •s.')

Sonotone _.0 a.h. 6

• * • ...... :, L ";D

C.E. 12 "'-.}i. l_:

,z.:" .... _ _.., L" :'ib2t;,

,_- 7 _ /, _ '... ' TT _ V_.:_'O 7Jgl-, t O_ ._ ...... ............
JU-:O.q 4.,,,_ _}..!,. £

G;,'Iton :,0 .:,' . :::TIRU:-" :.

qulton :_,% .a...

Gultbn 6. O & :;h-
5

j-

o 0 0 !
": I _ 8
6 o o o

% 9 22

; ,D 0 0

= 0 3 0
b 0 0 2

.... > 3 I

; : 0 0

' ' l ',-) R

" 3 0 i

2 :2 9

% 5 &

• - 77_2
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